The source of each abstract is acknowledged with the initials appearing (in brackets) after each entry. At the end of the section you will find a list giving the explanation of this code. The main subject classes are listed below. Of the sixteen, nine are oriented strongly towards clinical interests, seven are oriented more towards basic research, physical sciences and engineering. Our policy has been to put as many entries as possible into the medical categories to bring this work to the attention of our busy clinical colleagues. Many entries apply equally well to several categories. Such multiple cross-references will be included in the annual cumulative subject index. Electron. Biol. Engng., 1964, 2, 145-154. It has long been known that arterial pulse wave velocity (PWV) depends on arterial extensibility. Since extensibility is a function of arterial pressure, as well as of various pathological states, the measurement of PWV provides a promising approach to the indirect monitoring of the cardiovascular system. The present paper describes a Pulse Wave Velocity Computer designed to measure and record PWV in humans. Utilizing the EKG complex and a downstream pulse signal to define pulse-transit time over a known arterial length, the computer calculates an individual velocity value for each emitted pulse, and generates a continuous, stepwise-analog record of the PWV. Some initial experimental work with human subjects is presented. Observations are reported for the PWV during rest, during deep breathing, and during execution of Valsalva maneuvers. In all cases the continuous PWV record appears to follow closely variations in arterial pressure, apparently adhering, in the Valsalva results, more to systolic than diastolic changes. Observed subjects differences attest to the PWV's diagnostic value, and it is suggested that the continuous PWV may be a significant and useful circulatory indicant.
1276. Study of cardiac electrical fields. The differential veetorseope. J. H. ISAACS, Dept. Med., Mount Sinai Hospital, Los Angeles, Calif., U.S.A. Amer. J. Med. Electron., 1964 , 3, 34-40. 1277 . Fundamentals in vibrocardiography. Precordial aeeclerography and acceleration ballistocardiography. H. A. LoHR, E. VAN VOLLENHOVEN and A. VAN ROTTER-DAM, Cardiologic Dept., State Univ., Utrecht, Netherlands. Amer. Heart J., 1963 Heart J., , 66, 108-127. 1278 Bio-Med. Electron., 1963, BME-10, 145-149. Experiments have been conducted which reveal the existence of a detectable magnetic field associated with cardiac electrical activity. The relationship between the magnetic record and the electrocardiogram has been explored and it is shown that under certain conditions of axis orientation the voltage induced into a toroidal sensing element around the heart has the form of the first time derivative of the electrocardiogram. A formula based on Maxwell's equations has been developed to relate these two phenomona.
(I.E.E.E.) 1280. The continuous measurement of arterial pulse wave velocity. G. WELTMAN, G. SULLIVAN and D. BREDON, Weizman Institute of Science, Israel. Med. Electron. Biol. Engng., 1964, 2, 145-154 . It has long been known that arterial pulse wave velocity (PWV) depends on arterial extensibility. Since extensibility is a function of arterial pressure, as well as of various pathological states, the measurement of PWV provides a promising approach to the indirect monitoring of the cardiovascular system. The present paper describes a Pulse Wave Velocity Computer designed to measure and record PWV in humans. Utilizing the EKG complex and a downstream pulse signal to define pulse-transit time over a known arterial length, the computer calculates an individual velocity value for each emitted pulse, and generates a continuous, stepwise-analog record of the PWV. Some initial experimental work with human subjects is presented. Observations are reported for the PWV during rest, during deep breathing, and during execution of Valsalva maneuvers. In all cases the continuous PWV record appears to follow closely variations in arterial pressure, apparently adhering, in the Valsalva results, more to systolic than diastolic changes. Observed subjects differences attest to the PWV's diagnostic value, and it is suggested that the continuous PWV may be a significant and useful circulatory indicant.
F.G.R. Engng., 1964, 2, 167-172 . A novel type of constant speed reciprocating pump with a positive displacement action is described. The pump consists of a pumping chamber with non-return valves to prevent backflow, and a smoothing chamber where the pressure and flow pulsations are reduced in amplitude. The pump runs at 95 strokes/min and 190 strokes/rain. The rates of flow, continuously variable by altering the stroke volume, cover the ranges 0-2500 ml/min and 0-5000 ml/min, respectively. The complete unit includes a reservoir, line filter and interconnecting tubing. The rate of damage to blood elements is small; consequently the apparatus can be used for perfusions of long duration. F.G.R. , 1963, MIL-7, 144-155 . The concept that the activity of neurons is both passively and actively modified by the surrounding gila1 and other non-neuronal cells is found in this review to be supported, but not conclusively demonstrated, by recent and previously unreported experiments. The evidence makes such nonneuronal control seem highly likely in the vertebrate retina. In particular, the non-neuronal horizontal cells of the retina were found to summate, and apparently to transmit, changes in their membrane potentials (the L-response type of S-potential) over distances many times the span of such a single cell. Available evidence is consistent with the idea that these potential changes can affect the neuronal transmission of excitation from the photoreceptors to the ganglion ceils. This is proposed as the basis for a mechanism accounting for the low-luminance portion of light adaptation and for certain retinal functions of spatial summation and movement detection. Trans. Milit. Electron., 1963, MIL-7, 131-143 . Emphasis in research on auditory signal reception has shifted in recent years from studies of the peripheral area alone to include more and more the central portion of the auditory pathways. The findings are characterized by timing mechanisms well balanced between excitatory and inhibitory processes on the one hand and both the selection of auditory information and the concept of two channels of the auditory transmission system on the other. Data on two types of optimizing processes are presented: the process involved in selecting auditory information and the system responsible for the synergism of frequency (pitch)--and periodicity--analysis.
( Milit. Electron., 1963, MIL-7, 103-108 . In perceiving colour the eye performs a wavelength discrimination process which is analogous to the angular discrimination performed in a tracking radar. There are two basic principles for achieving angular discrimination:
(1) multiple detectors with different angular response characteristics and (2) a single detector which scans its response characteristic. Up to now only the multipledetector approach has been applied to explain the phenomenon of colour vision. This paper postulated that the eye employs the scanning discrimination principles to perceive colour. A wavelength-dependent effect within the cone causes light of different wavelengths to produce different spatial distributions of energy in the photodetector region. An electrical process scans across this photodetector region producing a modulated waveform which defines the colour information. The d.c; value of the waveform gives the white information, the first harmonic gives the blueyellow information and the second harmonic gives the green-red information. The phase determines the difference between blue and yellow and between green and red. Strahlentherapie, 1964, 123, 429-437 . Nach tfiglicher fraktionierter R/~ntgenbestrahlung w~hrend der gesamten Gestationsperiode bei der Maus konnte eine Beeinflussung der Embryonalentwicklung mit Dosen yon 2,5, 5 und 10 R nicht beobachtet werden. Nach 20 R pro Tag waren eine geringe Zunahme der Missbildungs-und Resorptionsrate sowie eine Gewichtsverminderung der Feten zu erkennen. Eine Unterbrechung der Graviditat in der fetalen Wachtumsperiode wurde durch eine t~igliche Strahlendosis yon 80 R hervorgerufen. Surg. Clin. N. Amer., 1964, 44, 91-96 . In radiations we find an adjuvant to surgery which is uniquely localizable, always under complete control as to dose and duration of therapy, and one with the means of adjusting treated volume to any desired size or shape. No other adjuvant can challenge the flexibility and control of radiotherapy in these directions. For certain cancers the dissatisfaction with the results of surgery alone, the results of combinations of radiations and excision in laboratory animals, and the availability of skin-sparing radiation beams have justified re-evaluation of clinical combinations of radiations and surgery. The rationale of these combinations has been presented. We must await the results of carefully planned prospective studies to fully evaluate these modalities of combined therapy.
(A.)
X-RAYS, SPECIAL EQUIPMENT AND ACCESSORIES
1395. An X-ray television image storage apparatus. To investigate the function of a direct-contact type phonocardiographie microphone in actual use, the mechanical impedances of the contact microphone and that of the living tissue were measured. The mechanical impedance of the chest wall, measured by the piston method, showed a resonance at about 100 c/s. The impedance becomes elastic below resonance and mass reactive above resonance. The equivalent mechanical circuit of the tissue is added to that of the contact microphone to get the equivalent model of the microphone actually set on the chest wall. The equivalent model showed a twin-hump characteristic with two resonant frequencies, which we defined as a performance characteristic. In order to obtain more systematic analysis, a simulator--using electrical elements--was constructed to simulate the performance characteristic. A contact microphone was experimentally constructed, based upon these studies, and its superior characteristic proved by the "arm method". It gave good results in clinical use, being both efficient and free from disturbance from ambient noise. F.G.R. 
